Introduction
Medical malpractice litigation exists to ensure that patients harmed by medical negligence are fairly compensated; however, studies have shown that 97-98% of patients who experience negligent injury do not sue [1] [2] [3] . Still, medical malpractice claims are common. According to a 2010 survey conducted by the American Medical Association, 5% of all physicians in the United States faced a malpractice claim in the preceding year [4, 5] . Many authors have argued that the malpractice system in its current state is ill equipped to fulfill its purpose and leads to increased healthcare spending secondary to the practice of defensive medicine, higher insurance premiums, and the inability of the system to ensure that justice is consistently and uniformly achieved [2] [3] [4] [5] [6] [7] [8] [9] [10] . The study of medical malpractice serves several ends. It allows physicians to recognize common causes of litigation both in terms of clinical entities and type of complaint. In so doing, not only does malpractice teach methods of mitigating risk, but also, and most importantly, it serves as a reminder to keep a broad differential, perform thorough but appropriate workups for every patient, and foster positive physician-patient relationships.
Several publications focus on litigation in ophthalmology [11] [12] [13] [14] [15] [16] [17] [18] ; however, there is no study focused specifically on ocular oncology in the literature to our knowledge. Ocular oncology represents a wide range of diseases involving not only the eye itself, but also the orbit and adnexal structures. Furthermore, ocular malignancies are serious diagnoses requiring prompt diagnosis and management to avoid or mitigate disability or death from the malignancy. Because most patients do not present to an ocular oncologist, it is especially important that all ophthalmologists are aware of and prepared to act on suspicious lesions. The purpose of this study is to draw attention to ocular oncology, to recognize clinical entities that commonly result in litigation, and to serve as a guide for physicians to provide a high level of care while minimizing litigation risk.
Methods
Because all data in this study are publicly available and no human subjects were involved, institutional review board review and informed consent were not necessary. Data are reported by location and year of filing in order to maintain the confidentiality of the physicians and patients named.
WestLaw ® (Thomson Reuters, New York, NY, USA) is a legal database that contains verdicts, rulings, and formal settlements in all 50 states. As described in previous publications [11, 12] , the database was queried to search all US civil trials involving ophthalmologists using the search terms "ophthalmology" or "ophthalmologist" and "malpractice" anywhere in the retrieved documents. Exclusion criteria included (1) ophthalmologist named as expert witness but not defendant and (2) filings before January 1, 1930, or after December 31, 2014. All search results that referenced malpractice litigation but that were not themselves malpractice lawsuits were excluded (A.J.S.). Duplicate lawsuits or WestLaw ® citations were also combined and represented as a single case (A.J.S. and A.K.R.). Record review included date of occurrence, year of suit, defendant, geography, patient age, patient sex, diagnosis, outcome, presence of disability, nature of injury, plaintiff legal allegation, indemnity, verdict, and plaintiff award. Legal blindness was defined as visual acuity of 20/200 or less in the eye or eyes related to the case, and/or a visual field of 20 degrees or less, as this is the standard used to determine eligibility for disability [19] .
Not all information was available for every case. Cases were also categorized by intervention (surgical/procedural, medical, or noninterventional) and by subspecialty focus by a faculty ophthalmologist (A.K.R.). The subspecialty focus of the case was defined based on the nature of the allegation rather than the subspecialty training of the physician defendant. When subspecialty focus was unclear or divided (i.e., child with keratoconus and strabismus), subspecialty focus was cataloged as "unknown" or assigned by best judgment of the senior author (A.K.R.). Settlements and awards were adjusted for inflation to 2015 USD (http://www.bls.gov/data/inflation_calculator.htm) to permit meaningful comparison.
In this analysis, all malpractice litigation involving ocular oncology was identified from a database of 1,063 ophthalmology litigation cases. Descriptive statistics were used to report our findings.
Results

Query of the WestLaw
® database for the terms "ophthalmology" or "ophthalmologist" and "malpractice" yielded 1,261 appellate cases and 1,294 jury verdicts/settlements; 1,063 cases met inclusion criteria. Sixteen ocular oncology malpractice cases were identified from the database, representing 1.5% of total cases. The 16 ocular oncology cases identified occurred between 1971 and 2013. Eleven cases (68.8%) involved female plaintiffs. Three cases (18.8%) involved pediatric plaintiffs. Overall, 9 cases (56.3%) were resolved in favor of the defendant. Ten cases (62.5%) were resolved by means of jury trial. Of these 10 cases, 7 (70%) were associated with defense verdicts. Three cases (30.0%) were resolved in favor of the plaintiffs and resulted in a mean adjusted jury award of USD 511,244.48 (range 192,190.32-839,140.85). Three cases (18.8%) resulted in settlements with mean adjusted indemnities of USD 828,928.14 (range 408,437.52-1,261,538.02). Of the remaining 3 cases, 2 (12.5%) were resolved via appellate ruling and 1 (6.3%) was resolved via post-trial relief. All cases by year, state, method of resolution, monetary award with adjustment to 2015 standard, and narrative description are found in Table 1 .
Failure to diagnose uveal melanoma was the most common diagnosis in this series and accounted for 5 cases (31.3%). Only 1 case resulted in a payment to the plaintiff in the amount of USD 408,357.52. None of the defendants in these 5 cases were ocular oncologists; however, at least 4 were fellowship trained in other subspecialties. All 5 cases involved allegations of failure to diagnose in a timely fashion. Two cases involved alleged failure to perform adequate exams, resulting in delayed diagnosis and in the development of metastatic melanoma. One of these cases resulted in a payment to the plaintiff. In the case that was resolved in favor of the defendant, the plaintiff al-leged that the choroidal melanoma had been misdiagnosed as a choroidal nevus and the defendant had failed to perform dilated exams for 2 years. This was denied by the defense.
Two cases (12.5%) involved delayed diagnosis of sebaceous cell carcinoma. Both cases resulted in settlements with relatively large payments to plaintiffs of USD 1,261,538.02 and USD 816,808.87.
Two cases (12.5%) involved delayed diagnosis of retinoblastoma in pediatric patients resulting in enucleation; however, only 1 case resulted in a payment to the plaintiff. In that case, the child's parents had seen a television pro- gram about retinoblastoma and were concerned that their son might be suffering from the condition because he had leukocoria in his left eye. The defendant ophthalmologist allegedly informed the parents that their son had tortuous vessels, which signified myopia, and that since retinoblastoma is rare, the parents should not worry. Later that year, the parents noted that the child's eye began to change color. When they returned to the same ophthalmologist, the child was diagnosed with a tumor that occupied 25% of the child's eye. A second ophthalmologist was consulted and concluded that the child had retinoblastoma with tumor occupying two-thirds of the eye with retinal detachment and that the only option at this advanced stage was enucleation. The majority of cases (87.5%) alleged insufficient intervention, including failure to diagnose or misdiagnosis, resulting in disability or death. Of these cases, 46.2% resulted in payments to plaintiffs.
Three cases (18.8%) were related specifically to surgical interventions. None of these cases resulted in payments to plaintiffs. In 1 case, the plaintiff alleged that failure to diagnose basal cell carcinoma in the lateral canthus delayed diagnosis sufficiently to require more extensive resection than would have initially been required and that this extensive resection resulted in preventable loss of vision. Although orbital invasion of basal cell carcinoma is rare, canthal lesions are associated with a higher risk [20] .
Ocular oncology represented a small portion of malpractice in ophthalmology; however, rates of defendant verdicts and plaintiff payment amounts were similar to those found in the WestLaw ® database for ophthalmology as a whole. The overall rate of plaintiff jury verdicts across all subspecialties in ophthalmology in this series was 29.6%, compared to 30.0% for ocular oncology. The median plaintiff award for all of ocular oncology was USD 659,606, compared to USD 568,302 across all subspecialties.
Discussion
Ocular oncology represented 1.5% of all ophthalmology cases in the database, which is similar to the 1.2% (12 cases) reported in a study of ophthalmology malpractice from England's National Health Service Litigation Authority database [21] . Unlike other subspecialties in ophthalmology, in the present analysis, every case in this analysis resulted in either blindness or premature death, highlighting both the importance of prompt diagnosis and treatment of ocular malignancies as well as actively screening for malignancies. In some cases, the delay in diagnosis was several years, highlighting the inherent difficulty in diagnosing cancers in and around the eye. Because ocular malignancies can involve the orbit, the eye itself, and adnexal structures, it is imperative that a full exam is performed to evaluate each of these areas, especially because patients are more likely to present to a community ophthalmologist than an oncology subspecialist.
Uveal melanoma was the most common reason for litigation in this study. Ocular melanoma is rare. It accounts for 3-5% of all melanomas diagnosed in the United States, with an incidence of 4.3-5.1 per million individuals [22, 23] . A European study found similar incidence results that varied with latitude from a low of <2 per million in Spain and southern Italy to a high of >8 per million in Norway and Denmark [24] . Uveal melanoma accounts for 85% of ocular melanoma and is the most common primary intraocular malignancy among adults [22, 23, 25, 26] . The majority of uveal melanoma originates in the choroid (90%), while origin in the ciliary body (7%) or iris (2%) is less common [25, 26] . Prognosis depends on a number of factors, including age and sex, tumor diameter, ciliary body involvement, and cytomorphology and genetics [27] . We recommend that careful examination of the eye and adnexal structures be undertaken, especially in patients at higher risk, and careful follow-up of choroidal nevi.
Two cases were related to failure to promptly diagnose sebaceous cell carcinoma, which represents 5% of eyelid malignancies [28] . This rare eyelid malignancy can demonstrate aggressive local and metastatic behavior and requires a high index of suspicion to diagnose. It has historically been associated with delays in diagnosis, resulting in high morbidity and mortality because it has the potential to masquerade as other conditions [28, 29] . When there is a high index of suspicion, an excisional or incisional biopsy is required as prompt diagnosis can prevent orbital spread and the development of metastatic disease [28] .
Retinoblastoma, responsible for 2 cases, has an incidence of 1 in 15,000-20,000 live births [30] . Leukocoria, uveitis, or misalignment in children should prompt ophthalmologists to evaluate for retinoblastoma and document examination findings clearly. Although the 5-year survival rate is >90% in developed countries [31] , treatment can result in significant disfigurement if not caught early. For these reasons, special care should be taken to fully evaluate children, especially when parents report seeing changes in a child's eye color or reflectance.
The importance of obtaining proper informed consent is paramount both in terms of ensuring that patients understand the risks, benefits, and alternatives to interventions and procedures and also for the practical purpose of reducing malpractice risk due to improper or inadequate consenting processes [32] . The informed consent process should serve to educate patients not only about the risks of the intervention planned, but also the risks of nonintervention [33, 34] . Similarly, patients should understand the importance of returning for follow-up visits and should be informed of the possible consequences of not following the recommended follow-up schedule. If patients choose nonintervention or do not adhere to the recommended schedule, this should be thoroughly documented in the medical record. Documenting patients' failure to return to the clinic is important when cases are brought to trial, which has been documented previously [12] . Additionally, patients should be informed of the possibility that surgical plans may shift intraoperatively, a discussion which may have prevented at least 1 case in this series. Ensuring that patients understand these risks increases patient satisfaction and informs patients' expectations [32, 34] .
The majority of the literature published on litigation in ophthalmology has come from claims databases that provide comprehensive data from a single insurer [14, 18, [35] [36] [37] . WestLaw ® , however, is a database of settlements and verdicts from a variety of insurers, which may present a more global picture of litigation in ophthalmology. As we have stated in other reports [11, 12] , potential limitations include changes in clinical practice over time, including new technology allowing more precise diagnosis and management, and changing patient and physician demographics and cultural values. Additionally, WestLaw ® does not include out-of-court settlements and dropped cases, and it has been said that up to 85% of cases never make it to trial [35] . Finally, the level of detail available for cases varies, and in some cases, additional or clarifying information was not available. In some cases, appellate courts overturned earlier jury decisions and granted new trials; however, in some cases, the later trial information was unavailable. Finally, this analysis is based on 16 cases, and although these cases represent all ocular oncology cases in WestLaw ® , the sample size is small.
Although ocular oncology is a relatively small field within ophthalmology, it is a subspecialty in which patients often suffer severe disability or death secondary to ocular malignancies themselves or to their metastatic spread. In ocular oncology, as in medicine in general, developing meaningful and positive relationships with patients, educating patients thoroughly about the risks and benefits of procedures, ensuring patient understanding of follow-up schedules and treatment plans, and careful documentation of such are important factors that both promote a high level of patient care as well as act as a deterrent to and protection during litigation. In addition to these practices, it is essential to keep ocular malignancies on the differential for patients with potentially concerning signs and symptoms. Prompt diagnosis and treatment of ocular malignancies is not only vision saving, but potentially also lifesaving.
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